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[57) ABSTRACT

A sealing system in a ball valve is designed with a bel-
lows which carries a sliding packing ring on the side of

the valve housing and presses against a sliding packing
ring on the side of the pivot shaft. The bellows 1s pro-
tected by a guard ring. The ball valve has a shaft cou-
pled to a cap through a releasable locking device.

9 Claims, 2 Drawing Sheets
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1
BALL VALVE

This application is a continuation of U.S. Ser. No.
07/503,451, filed Apr. 2, 1990, now abandoned.

FIELD OF THE INVENTION

This invention relates to a valve including a valve
housing with a flow axis, a valve member housed in said
valve housing, which valve member is pivotal about a
pivot axis which is perpendicular with respect to the

flow axis, a pivot shaft which is connected fixed against

rotation to the valve member, is guided through a lead
opening of the valve housing, and is supported pivotally
about the pivot axis, and a sealing system between the
pivot shaft and the valve housing for sealing off the lead
opening.

BACKGROUND OF THE INVENTION

Ball valves are extensively utilized. A packing, which
is clamped between the valve housing and the pivot
shaft in the area.of the lead opening of the valve hous-
ing, is used in these conventional ball valves as a sealing
system. The packing is dynamically loaded through the
pivoting of the valve shaft during opening and closing
of the ball valve and is therefore subjected to wear.
Leakage can occur during wear. Such leakage can be
most undesirable and dangerous if environmentally
damaging fluids are guided through the valve.

A ball valve was introduced at the 1988 Achema
show in which the sealing system is designed with a
base ring which is statically sealed off on the valve
housing and which surrounds the pivot shaft; a bellows,
which rises above said base ring away from the tlow
axis, is connected fixed against rotation and tightly to
the base ring and surrounds the pivot shaft; a bellows
end ring, which is connected fixed against rotation and
tightly to the bellows on its end which is remote from
the flow axis, surrounds the pivot shaft; a first sliding
packing ring, which is attached fixed against rotation
and tightly to the bellows end ring, surrounds the pivot
shaft and is on the side of the valve housing; and a
second sliding packing ring, which is connected fixed
against rotation and tightly to the pivot shaft, surrounds
the pivot shaft and said two sliding packing rings rest
sealingly and slidingly against one another under a seal-
ing pressure produced in particular by the bellows. The
sliding packing ring is thereby mounted tightly and
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fixed against rotation on a cap, which is closed oft 50

tightly and grips over the end of the pivot shatt, which
end is with respect to the flow axis the radial outer end
of the pivot axis, and said cap is screwed to the pivot
shaft and is secured against an unintended rotation.

A purpose of the invention is to more reliably design
the screwed lock between the pivot shaft and the cap
while simultaneously maintaining the seal.

To attain this purpose, the invention suggests that the
cap has an opening which, at its end which is remote
from the flow axis, is tightly closed off by a removable
cap lid, and wherein a releasable locking means are
positionable within the cap and, with the cap lid secured
to the cap, the locking means secure the cap against
screwing (i.e. rotation) relative to the pivot shaft.
Working surfaces for engagement by a tool are pro-
vided on the cap or on the cap lid.

An easy access to the locking means is assured in the
construction of the invention in that only the cap hd
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needs to be released in order to make said locking means
accessible.

According to an embodiment, which is particularly
advantageous for installation purposes, the locking
means are formed by a fork member with fork legs,
which rest on flat portions of the pivot shaft, which fork
member is constructed fixedly in particular in one piece
with the cap lid, with the cap lid being fixedly and
sealingly secured on the cap.

According to another embodiment, the locking
means includes at least one key received in a keyway
inside of the cap, with said key resting at the same time
on a flat portion of the pivot shatft.

The cap lid can be secured on the cap by fastening

screws. To seal off the space within the cap, a flat gasket
ring is arranged between the cap and the cap lid.

BRIEF DESCRIPTION OF THE DRAWINGS

The attached figures explain the invention in connec-
tion with exemplary embodiments wherein:

FIG. 1 is a central sectional view of a first embodi-
ment of the invention;

FIG. 2 is a cross-sectional view along line 2—2 of

FIG. 1;

FIG. 3 is a cross-sectional view along line 3—3 of

FIG. 1;
FIG. 4 is a central sectional view of a second embodi-

ment of the invention;
FIG. 5 is a cross-sectional view along line §—35 of

FIG. 4, and
FIG. 6 is a cross-sectional view along line 6—6 of
FIG. §.

DETAILED DESCRIPTION

Reference numeral 10 in FIG. 1 identifies a valve
housing of a ball valve. A ball-shaped valve member 12
is received in the valve housing, which valve member
has a flow passage 14 therethrough. The axis of the
passage 14 is identified by letter A. The flow axis of the
valve housing 10 is identified by letter B and extends
perpendicularly with respect to the plane of the draw-
ing. The valve housing 10 can be composed of several
parts by means of flanged eyelets in order to install the
valve member 12 into the valve housing and also in
order to house the necessary seals, which valve member
12 in the blocked position according to FIG. 1 inter-
rupts the flow through the valve housing 10 in the di-
rection of the flow axis B and, if necessary, completely
close off the passage 14 of the valve member 12. The
valve member 12 can be rotated 90 about a pivot axis C
so that the passage axis A then coincides with the flow
axis B and the valve is open.

The valve member 12 is nonrotatably fixedly con-
nected to a pivot shaft 16 through a formed engagement
18 so that the valve member 12 and pivot shaft 16 can be
easily mounted. The pivot shaft 16 extends through a
lead opening 20 in the valve housing and carries on its
end, which is remote from the passage axis B, a cap 22
which is threadedly connected to said pivot shaft end
and is tightened thereto.

A valve sealing system, generally identified by refer-
ence numeral 24, is housed between the pivot shaft 16
and the valve housing 10. Said sealing system is dis-
cussed in greater detail hereinafter. |

A flange 26 is mounted on the pivot shaft 16, which
flange rests against a seal or packing 28, which in turn is
supported under pressure on a shoulder 30 of the lead
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opening 20. The seal or packing 28 can be considered to
be a forward seal.

A further forward seal 32 rests at one end against a
shoulder 34 of the lead opening 20 and at the other end
against a support ring 36 which is secured by a base ring
40. The base ring 40 has a ring shoulder 38 which is
urged against the support ring 36. The base ring 40 1s
held on the other side by a ring 44, which is identified as
a guard ring for reasons which are discussed later. Said
guard ring 44 has a collar 46 which acts on the base ring
40 and presses said base ring and thus the support ring
34 downwardly against the seal or packing 32. The base
ring 40 is simultaneously pressed against a static ring
seal 48, which in turn rests on a shoulder 50 of the
passage opening 20. The guard ring 44 together with a
cage 52 are secured to the valve housing 10 by screws
42. The lower end of a bellows 54 is tightly connected

to the base ring 40 and the upper end of said bellows 54

is connected tightly and fixedly to a bellows end ring
§6. The bellows end ring 56 has an upwardly and radi-
ally inwardly open annular groove 88, into which 1s
glued or secured a lower sliding packing ring 60. An
upper sliding packing ring 62 is fixedly glued or secured
into a recess 64 at the lower end of the cap 22. The two
sliding packing rings 60, 62 rest sealingly against one
another with axially normal sliding surfaces under the
spring pressure of the bellows §4 to define an outer
facial joint 66. The two forward seals 32, 28 are sub-
jected to dynamic stress during pivoting of the pivot
shaft 16 and can wear. Medium can then enter into the
space inside of the bellows 54. However, the medium
cannot exit beyond said space since the base ring 40 is
tightly connected to the housing by the static seal 48,
since also the bellows 54 is tightly connected to the base
ring 40 and to the bellows end ring 56, since further the
lower sliding packing ring 60 is tightly glued to the
bellows end ring 56, since furthermore the cap 22 1s
itself self-contained and is glued to the upper sliding
packing ring 62, and since finally the two sliding pack-
ing rings 60, 62 rest against one another with practically
indestructible, highly precision-worked sealing sur-
faces. The bellows 54 and the sliding packing rings 60,
62 are thereby arranged and constructed such that they
can withstand the full pressure of the medium within
the valve housing 10, even if the two dynamic seals 28,
32 fail altogether. The sliding packing rings consist for
example of ceramic matenal.

A multi-surfaced tool-engaging part 70 i1s provided on
the upper end of the cap 22. The pivot shaft 16 and thus
the valve member 12 can be rotated through said multi-
surfaced part 70.

The sealing pressure in the dynamic seals 28 and 32
can be produced by the initial biasing of the bellows 34.
Of course, it is possible to produce this sealing pressure
also through other elastic means.

The base ring 40 forms together with the bellows 54,
the bellows end ring 56 and the lower sliding packing
ring 60 a premanufactured unit which can be exchanged
as a whole. ‘ |

It must be stated that the bellows 54 is important for
the tightness of the entire system. Said bellows 54 1s a
sensitive structural element and is protected against

possible damage during installation and during opera-
~ tion according to the invention by the guard ring 44.
The height of the bellows 54 corresponds approxi-
mately with the height of the guard ring 44 so that the

bellows is hence protectively enclosed within the guard
ring.
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The cap 22 is screwed by means of an internal thread
79 onto an external thread 81 of the pivot shaft 16. By -
suitably tightening the screwed coupling, the desired
pressure of the bellows 54 can be adjusted. The multi-
surfaced part 70 is constructed in one piece as part of a
cap lid 83 which is fixed to the upper end of the cap 22
by cap screws 87 with a cap seal 85 disposed therebe-
tween. A fork member 89 with two fork legs 91 1s
fixedly mounted on an project axially downwardly
from the lower end of the cap lid 83 (FIG. 2). The two
fork legs 91 enclose or straddle flat portions 93 formed
on opposite sides of the pivot shaft 16. Thus, a form-
locking connection between the part 70 and the pivot
shaft 16 is created through which a torque applied to
the drive part 70, as by a wrench, can be safely transmit-
ted onto the pivot shaft 16 to open and close the valve.
The cap 22 is at the same time lockingly secured against
screwing on the pivot shaft 16 since the pivot shaft 16
on the one hand is fixed against rotation with respect to
the fork member 89 by the fork legs 91 and on the other
hand the cap lid 83 is connected in one piece with the
fork member 89 and is simultaneously lockingly con-
nected to the cap 22 by the cap screws 87. This assures
that the initial selected screw adjustment of the cap 22
on the pivot shaft 16, which initial adjustment occurs
prior to mounting the lid 83 on the cap 22, cannot be
lost and thus the once chosen initial biassing pressure of
the bellows 54 is maintained.

The medium from the valve housing 10 may possible
reach the seal 85 but, however, is ultimately held back
by the cap lid 83.

The embodiment of FIGS. 4 to 6 differs from the one
according to FIGS. 1 to 3 in a differently designed
connection between the pivot shaft 116, the cap 122 and
the multi-surfaced part 170. Analogous parts are identi-
fied with the same reference numerals as in FIGS. 1 to
3, but with the addition of 100 thereto. The cap 122 also
has an internal thread 179 which is screwed to an exter-
nal thread 181 of the pivot shaft 116 so that it is possible
to adjust the initial biassing pressure of the bellows 134
through a suitable screwed coupling. Keyways 199, into
which keys or adjusting springs 192 are inserted, are
constructed on the inside of the cap 122, as shown 1n
FIG. 5. These keys 192 bear on the flat portions 193 of
the pivot shaft 116. The cap lid 183 is secured to the cap
122 by cap screws 187 and is sealed off against same by

a flat gasket ring 185. Since the multi-surfaced drnive

part 170 is manufactured in one piece with the cap lid
183, the cap lid 183 is connected in a fixed and sealed
manner with the cap 122, and the cap 122 1s connected
nonrotatably with the pivot shaft 116 through the keys
192, whereby a torque applied to the multi-surfaced part
170 is transmitted onto the pivot shaft 116 to angularly
moVe the valve member 112 about the axis C. Further-
more, the screwed coupling 179, 181 is secured against
an unintended adjustment, namely again by the keys
192, which nonrotatably engage both the pivot shaft
116 and the cap 122 so that the cap 122, after the intro-
duction of the keys 192, can no longer screw or rotate
with respect to the pivot shaft 116. The distance be-
tween the adjacent tapholes 196 for the cap screws 187
is, as can be seen from FIG. 5, equal, such as at angles
of 60 degrees, so that the lid 183 can be secured to cap
122 at different angular positions. Thus the possibility
exists - as this is also the case with the embodiment
according to FIGS. 1 to 3 - to finely adjust the initial
biasing pressure of the bellows 154.
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Although a particular preferred embodiment of the
invention has been disclosed in detail for illustrative
purposes, it will be recognized that variations or modifi-
cations of the disclosed apparatus, including the rear-
rangement of parts, lie within the scope of the present
invention. '

The embodiments of the invention in which an exclu-
sive property or privilege is claimed are defined as
follows:

1. A valve including a valve housing with a flow axis,
a valve member in said valve housing, which valve
member is pivotal about a pivotal axis which is perpen-
dicular with respect to the flow axis, a pivot shaft which
is connected fixed against rotation to the valve member
and is guided through a lead opening in the valve hous-
ing and is supported pivotally about the pivot axis, and
a sealing system between the pivot shaft and the valve
housing for sealing off the lead opening, said sealing
system being designed with a base ring which 1s stati-
cally sealed off on the valve housing and surrounds the
pivot shaft, a bellows which projects from said base ring
away from the flow axis and is connected fixed against
rotation and tightly to the base ring and surrounds the
pivot shaft, a bellows end ring which surrounds the
pivot shaft and is connected fixed against rotation and
tightly to the bellows on its end which is remote from
the flow axis, a first sliding packing ring which 1s at-
tached fixed against rotation and tightly to the beliows
end ring and which surrounds the pivot shaft, and a
second sliding packing ring which surrounds the pivot
shaft, said two sliding packing rings resting sealingly
and slidingly on one another under a sealing pressure
produced in part by the bellows, and the second sliding
packing ring being mounted tightly and fixed against
rotation on a tightly sealed cap which grips over the
end of the pivot shaft, which end is the radial outer end
with respect to the flow axis, said cap being screwed to
the pivot shaft for an adjustable movement, the im-
provement wherein the cap has at its end remote from
the flow axis an opening tightly sealed off by a remov-
able cap lid, a releasable locking means is stored inside
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of the cap and is releasable when the cap lid is released
for allowing a biasing pressure of the bellows to be
selectively adjusted by rotating the cap on the screwed
pivot shaft prior to the securing of the cap lid and the
locking means, said locking means securing the cap
against rotational screwed movement relative to the
pivot shaft, and working surfaces for engagement by a
tool are provided on the cap or on the cap lid, thereby
permitting the pivot shaft to be pivoted for moving the
valve member, while preventing any axial movement of
the sealing system and maintaining the preselected bel-
lows biasing pressure.

2. A valve according to claim 1, wherein the locking
means is formed by a fork member with axially extend-
ing fork legs which rest on flat portions of the pivot
shaft, the fork member is constructed fixedly in one
piece with the cap lid, and the cap lid 1s nonrotably
secured on the cap.

3. A valve according to claim 2, wherein the cap hd
is secured to the cap by threaded fasteners.

4. A valve according to claim 1, wherein the locking
means is formed by at least one key received in a key-
way inside of the cap, with said key resting at the same
time on a flat portion of the pivot shaft.

5. A valve according to claim 1, wherein the cap hd

is secured on the cap by fastening screws.
6. A valve according to claim 1, wherein the working

surfaces are formed by a multi-surfaced part manufac-
tured in one piece with the cap hd.

7. A valve according to claim 1, wherein a flat gasket
ring is provided between the cap and the cap lLid.

8. A valve according to claim 1, wherein the locking
means includes an axially elongate locking member
which is nonrotatably engaged with the pivot shaft and
is positioned inside of the cap.

9. A valve according to claim 8, wherein the cap hid
is nonrotatably secured to the cap, and the locking
member is nonrotatably secured to one of said cap and

cap hid.
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